Materials. Unless otherwise noted, materials were obtained from commercial suppliers and used without further purification. Tetrahydrofuran (THF) was obtained from a Seca Solvent System by Glass Contour (solvents were passed through activated alumina columns under nitrogen pressure). (1S,1S',2R,2R')-1,1'-di-tert-butyl-(2,2')-diphospholane ((S,S',R,R')-Tangphos) was purchased from Sigma-Aldrich.
[RhCl(coe) 2 ] 2 (also available from Strem Chemical) was prepared according to referenced literature procedure. 1 Tetrahydrofuran-d 8 , dioxane-d 8 , toluene-d 8 were dried over sodium/benzophenone ketyl and distilled using vacuum transfer procedures. All liquid reagents and deuterated solvents were thoroughly degassed using three freezepump-thaw cycles prior to transfer into the glovebox. Racemic samples of the cyclized products for chiral HPLC analysis were prepared by using PCy 3 as a ligand instead of (S,S',R,R')-Tangphos. 
